A b s t r a c t An understanding of the strengths and limitations of automated data is valuable when using administrative or clinical databases to monitor and improve the quality of health care. This study discusses the feasibility and validity of using data electronically extracted from the Veterans Health Administration (VHA) computer database (VistA) to monitor guideline performance for inpatient and outpatient treatment of schizophrenia. The authors also discuss preliminary results and their experience in applying these methods to monitor antipsychotic prescribing using the South Central VA Healthcare Network (SCVAHCN) Data Warehouse as a tool for quality improvement.
administrative or clinical databases to monitor and improve the quality of health care. This study discusses the feasibility and validity of using data electronically extracted from the Veterans Health Administration (VHA) computer database (VistA) to monitor guideline performance for inpatient and outpatient treatment of schizophrenia. The authors also discuss preliminary results and their experience in applying these methods to monitor antipsychotic prescribing using the South Central VA Healthcare Network (SCVAHCN) Data Warehouse as a tool for quality improvement. To improve the quality and outcomes of care for veterans, the Veterans Health Administration (VHA) has emphasized guideline development and implementation as well as the systematic assessment of clinical performance using electronic medical record (EMR) data to measure quality of care. 1 One mechanism for achieving these goals was the development, in 1998, of the VHA Health Services Research and Development Service's Quality Enhancement Research Initiative (QUERI), whose overall mission is to facilitate and support implementation of evidence-based practices to promote ongoing improvement in outcomes and clinical care delivery. 2, 3 As one of eight QUERI groups, the Mental Health QUERI (MH QUERI) has a primary mission to implement research findings and innovations related to major depressive disorder or schizophrenia to promote better patient care and systems improvements. 4 This paper presents and discusses findings from two MH QUERI studies related to treatment of schizophrenia.
Background
Schizophrenia is widely considered the most debilitating and costly of mental illnesses, and many large health care organizations such as the VHA care for disproportionate numbers of persons with schizophrenia. The VHA treats approximately 100,000 patients with schizophrenia each year, who comprise 3.4% of all veterans who receive care annually at VHA facilities and clinics. 5, 6 These individuals' use of all health services (including mental and physical health care) accounts for 11.7% of total VHA health care costs. 6 Decades of research have shown that four types of interventions can result in improved clinical outcomes for persons with schizophrenia: antipsychotic medication management, intensive case management, family psychoeducation, and psychosocial rehabilitation. [7] [8] [9] High-quality medication management is a critical component of care for schizophrenia. This paper focuses on the use of the EMR to assess one aspect of prescribing, use of moderate antipsychotic doses, because of evidence that many patients do not receive guidelinerecommended doses in routine care settings, 5, [10] [11] [12] [13] [14] [15] [16] and that use of recommended doses is associated with better symptom outcomes. 8, 17, 18 Moreover, this prescribing practice is measurable (using standard ''chart review'' or electronic extraction of computerized data) 19 and potentially modifiable. 20, 21 Thus, quality improvement efforts for patients with schizophrenia should assess and aim to improve antipsychotic dosing. It is important to note that there are other critical aspects of medication management for schizophrenia, such as prescribing clozapine for treatment of refractory cases and side effect monitoring and management, 7 that should be included in quality assessment and improvement. This paper describes two studies that examined the use of VHA's automated information system, the Veterans Health Information Systems and Technology Architecture (VistA), [22] [23] [24] to assess the extent that antipsychotic prescribing adhered to recommendations of evidence-based guidelines for schizophrenia. VistA is the integrated electronic record system for the VHA that contains, among other information, records of inpatient stays and outpatient visits, diagnostic codes, Current Procedural Terminology codes, 25 pharmacy records, and laboratory test results. In addition, the EMR system includes order entry functions for tests and prescriptions and image storage and display functions. VistA also stores electronically entered progress notes for all patients. All this information, except the content of narrative progress notes, can readily be tabulated by means of automated queries.
The use of automated data to assess aspects of health care quality has a number of clear advantages over more traditional medical record review approaches, but it is also important to understand the strengths and limitations of using administrative or clinical databases to monitor and improve the quality of health care. 26 Such issues have been examined for conditions other than schizophrenia including depression 27 and diabetes. 28 The first study presented in this paper addresses the feasibility and validity of using data electronically extracted from VistA to monitor adherence to evidence-based recommendations for antipsychotic dosing for inpatient and outpatient treatment of schizophrenia. The second study describes the application of such methods in a MH QUERI project that tested an intervention to improve antipsychotic prescribing using data obtained from the South Central VA Healthcare Network (SCVAHCN) Data Warehouse, a repository of data derived in part from the VistA system.
Defining Health Care Performance Measures for Schizophrenia
Our previous work in this area 17 has described the development and initial application of a clinical performance measure that assesses providers' adherence to the evidence-based antipsychotic dose range of 300-1,000 mg chlorpromazine equivalents (CPZE) 7 for the treatment of acute schizophrenia, showing that such an approach is feasible. 19 A survey of VHA mental health experts also found that measurement of antipsychotic dosing within guideline-recommended ranges, which some guidelines provide for individual antipsychotic agents while others convert doses for drugs to the CPZE for comparison, is considered very meaningful and valid. 29 We have established adequate sensitivity and specificity (concurrent validity) for the dosing criterion using structured implicit review methods as the gold standard. 30 Our findings suggested that the measure of adherence to guideline-recommended dose ranges could best be employed as a screen for potentially inappropriate dosing rather than to compare performance of providers, facilities, and health care systems. 30 We have also demonstrated that the 300-1,000 CPZE dosing criterion has adequate predictive validity when applied to patients treated with oral antipsychotics, in that patients meeting this criterion had better 6-month symptom outcomes. 17 For patients on any antipsychotic medication, including long-acting injectable antipsychotic medication, the relationship between dose range and outcome was not significant, although mean symptom severity ratings were still lower for those patients prescribed total daily doses within the 300-1,000 CPZE range. 17 Thus, further investigation is needed to determine the utility of the dosing criterion in assessing long-acting injectable (depot) antipsychotic medication prescribing. 17 In addition, development of performance measures for other aspects of medication management and for nonmedication therapies is needed as well as systems to monitor clinical outcomes with validated instruments. 31 Measuring Guideline Performance for Inpatient and Outpatient Treatment: Study 1
We recently conducted a study to determine the feasibility and validity of using data electronically extracted from VistA to monitor guideline performance for inpatient and outpatient treatment of schizophrenia. We compared such data to data abstracted by trained raters' manual review of the EMR including the narrative of progress notes. The next section of this paper provides an overview of this multisite study and presents the methods and findings.
Study Overview
Three VA medical centers (VAMCs) that provide mental health specialty care participated in the study: the Central Arkansas Veterans Healthcare System, the VA Salt Lake City Health Care System, and the VA Puget Sound Health Care System. The study was approved by each site's Institutional Review Board. VistA data were electronically extracted and measures of medication treatment were compared with analogous data manually abstracted from review of written medical records for a random sample of 261 patients (113 outpatients, 148 inpatients). Data elements and performance measures compared between the two methods included: (1) whether the patient was prescribed antipsychotic medication, (2) whether the patient received depot antipsychotic medication injections, and (3) whether the antipsychotic dose prescribed was concordant with treatment guidelines for schizophrenia (e.g., above, below, or within the recommended range of 300-600 CPZE for outpatients and 300-1,000 CPZE for inpatients). 7 
Patient Selection and Automated Extraction of VistA Data
Data for this study including dates, diagnoses, and Global Assessment of Functioning (GAF) scores for outpatient encounters and inpatient stays were extracted from VistA files. Data were also extracted from VistA pharmacy files, which contain information on both inpatient medications and outpatient prescriptions dispensed to patients by the VAMC pharmacy. Prescription data are entered by pharmacy personnel primarily to fill a prescription. Drug data are stored according to the drug's generic name, trade name, and drug classification. Prescription data include medication generic and trade names and strength and quantity dispensed as well as days supply and number of refills available for that prescription.
We queried the VistA database using M routine, formerly the Massachusetts General Hospital Utility Multiprogramming System (MUMPS), to identify all patients with a diagnosis of schizophrenia (ICD-9 codes 295.1-295.3, 295.6, 295.8, or 295.9) who received inpatient or outpatient treatment at one of the three sites between September 30, 1998 and August 1, 1999 inclusive. The automated data were then consolidated and grouped by patient to ensure that each patient was included only once in the dataset and to account for multiple care episodes per patient. From this dataset, 150 inpatient cases were randomly selected for review (Central Arkansas, 50 cases; Puget Sound, 48 cases; Salt Lake City, 50 cases; two patients had incomplete data for analysis). To select the outpatient cases, we narrowed the above criteria by requiring that eligible patients have two GAF scores at two different visits logged in VistA during the study interval, permitting assessment of adherence to another performance measure (whether medication was changed if GAF score was low or decreased). A total of 113 outpatients were then randomly selected from this pool for inclusion in the study (25 from Central Arkansas, 63 from Puget Sound, 25 from Salt Lake City). The sample size of outpatients at Puget Sound was larger because the initial sample included some patients who did not have GAF scores recorded at two consecutive visits. Therefore, additional subjects were randomly selected until 25 were identified who met this inclusion criterion for a separate analysis. Initial sample sizes were selected based on a priori power calculations. The actual sample sizes for inpatients and outpatients (148 and 113, respectively) allowed for approximately 80% power to detect a kappa of 0.30 and 0.35, respectively at 0.05 level of significance. For the selected patient sample, a separate M program routine extracted pharmacy data for the study period.
The index antipsychotic prescription at hospital discharge (for inpatients) was defined as the outpatient antipsychotic prescription filled closest to the discharge date and within the window from 7 days before to 30 days after discharge. For outpatients, the index antipsychotic prescription was defined as the prescription filled either on the day of the first visit with a GAF score or as the most recent prescription within the preceding 30 days. If any other antipsychotic prescriptions were filled within 7 days of the index date, these were also included in the daily dose calculation for both inpatient and outpatient groups. Long-acting injectable antipsychotic medications were noted but were not included in the CPZE calculations because insufficient information was available to determine dose and frequency of administration.
Total daily antipsychotic dose was calculated from VistA data using the drug strength in milligrams and duration of supply in days. We estimated daily dose by multiplying drug strength by quantity supplied and dividing by duration of supply. Daily antipsychotic doses were converted to CPZE for comparison. 17 For each patient, we determined whether total daily antipsychotic dose was below, within, or above the Patient Outcomes Research Team (PORT) guideline-recommended range of 300-1,000 CPZE per day for inpatients and 300-600 CPZE for outpatients. 7 
Medical Record Abstraction
For each of the cases selected for this study, three trained research assistants (one at each VAMC) used standardized chart abstraction forms (for both inpatients and outpatients) developed by the research team to manually review and abstract medical record data from EMRs, using the CPRS interface. The CPRS is a user-friendly graphical interface program tied to the VistA database system. The data abstracted from narrative progress notes that are displayed in the CPRS cannot be readily extracted by means of an automated query. Chart abstraction forms are available from the first author (RRO).
The research assistants reviewed CPRS files including progress note sections of the medical record (narrative text) and medication orders to abstract data to compare with analogous data extracted from computable data fields in VistA. The research assistants were blind to the automated data electronically extracted from VistA. Prior to collecting medical record data, adequate interrater reliability among the three trained research assistants was established for the key chart abstraction data elements using 10 practice cases. 32 Hardcopy charts were examined for a subsample of patients. Although these charts sometimes contained additional narrative material, we found sufficient information to complete the chart abstractions in CPRS, and the hard-copy chart material did not reveal new information.
Sample
Of the 113 outpatients, 98% (111) were male , 78% (89) white, 10% (11) African American, 3% (three) Asian, 1% (one) Hispanic, and ethnicity was missing in the dataset for 8% (nine). The average age for outpatients was 51.9 years (SD = 10.4). Of 148 inpatients, 98% (145) were male, 76% (112) white, 17% (25) African American, 1% (two) Asian, 2% (three) Hispanic, and ethnicity was missing in the dataset for 4% (six). The average age for inpatients was 52.3 years (SD = 12.2).
Results
Presented in Table 1 are the results for agreement between data electronically derived from VistA using M programming language and analogous data manually derived from chart review for guideline-concordant antipsychotic dosing. According to both medical record review and VistA data, approximately one-fourth of both inpatients and outpatients were receiving doses of antipsychotic medication above the guideline-recommended range. As in previous studies, 15, 17 quality of care assessments using both automated and manual chart review data for veterans with schizophrenia revealed that nearly half of patients were prescribed antipsychotic doses outside the guideline-recommended dose range. Table 2 presents results for agreement in documentation of the use of long-acting injectable (depot) antipsychotic medications between the VistA and chart review data sources. The written medical record review indicated that 30 inpatients and 15 outpatients were prescribed depot antipsychotics, but only five of the inpatients and one outpatient had a corresponding prescription for depot antipsychotic recorded in VistA pharmacy files.
Consideration of Data Quality Issues
In this first study, measures of guideline-concordant antipsychotic dosing derived from data electronically extracted from pharmacy files in VistA showed moderate agreement for inpatients (kappa = 0.55) and substantial agreement for outpatients (kappa = 0.63) with measures obtained through abstraction of the written portion of the EMR. 33 This study found that the major deficiency of the extracted VistA pharmacy data for assessing guideline-concordant antipsychotic dose resulted from the underrecording of long-acting injectable antipsychotic prescriptions in the pharmacy database. This finding was somewhat expected because these medications are primarily administered from clinic stock and are only occasionally dispensed directly by the pharmacy to the patient. Thus, patients prescribed a depot antipsychotic alone are likely to be excluded from the automated antipsychotic dose performance measure calculation. For those prescribed both oral and depot antipsychotic medications, the electronic data extraction and analysis will underestimate actual antipsychotic dose, resulting in an underestimate of the performance measure that examines the proportion of patients with schizophrenia who are prescribed above the guideline-recommended antipsychotic dose range.
Application of Methods in a Quality Improvement Project: Study 2
Overview of Mental Health QUERI Translation Project
The findings described above informed the methods of a QUERI-funded quality improvement demonstration project. The project, using a multicomponent intervention, aimed to implement evidence-based recommendations for antipsychotic treatment of schizophrenia into clinical practice. Briefly, the multicomponent intervention consisted of providing a package of educational and clinical tools to all sites (pocket cards, guidelines fact sheets, and patient activation materials) as well as a program of evidence-based behavioral change strategies implemented only at the translation sites including recruitment and training of opinion leaders, external facilitation, reminder messages about recommended dose that appear in the computerized pharmacy ordering screen, and monthly feedback of performance measures and related data derived from computerized pharmacy and service utilization files. A quasi-experimental design was used to evaluate the impact of the intervention on (1) the proportion of patients receiving antipsychotic doses in excess of guideline-recommended doses and (2) the proportion of inpatients admitted on conventional antipsychotics who were discharged on newer agents. To illustrate the use of computerized data for quality improvement in this project, the current paper focuses on the methods and baseline results for the first measure (proportion of patients receiving antipsychotic doses above the upper limit of the guideline-recommended range). Eight VA facilities were matched as pairs according to their baseline antipsychotic-prescribing patterns, number of patients with schizophrenia, and number of mental health providers. One randomly selected site in each pair received the multicomponent intervention.
Data Collection and Analysis
MH QUERI used data electronically extracted from the SCVAHCN Data Warehouse to calculate performance measures at baseline and for feedback to providers in monthly reports. The SCVAHCN Data Warehouse is a data repository that consolidates clinical and administrative data extracted monthly from the VistA systems at each of the ten VA medical centers and associated outpatient clinics in SCVAHCN. The Data Warehouse, containing information on 1.7 million patients treated over six fiscal years, includes data elements related to inpatient and outpatient services, radiographic and surgical procedures, outpatient prescriptions dispensed, laboratory results, and patient demographics.
Patients were included in the baseline sample if they had received ICD-9 diagnoses of schizophrenia (295.x) at least twice in general psychiatry outpatient mental health clinics (with diagnoses recorded in VistA's outpatient encounters file) or at least once on discharge from psychiatry inpatient bed sec- chotic prescription in this three-month window was classified as the index prescription. Any prescriptions for other antipsychotic medications within seven days prior to the index prescription date were included in the analysis according to the methods of Leslie and Rosenheck. 5 Total daily doses for each antipsychotic were estimated by multiplying milligram strength by quantity supplied and dividing by the number of days supplied as indicated in the prescription data. These results were compared with dose ranges for each antipsychotic that are recommended in the Schizophrenia Treatment Algorithm of the VHA's Clinical Guidelines for Management of Persons with Psychoses. 34 Patients were classified as receiving doses above the recommended range if they were prescribed daily doses of one or more antipsychotic agents that were above the upper limit of the recommended range for that drug. VHA guidelines provide specific dose ranges in milligrams for moderate doses that are most efficacious, 34 which are analogous to the recommended ranges in the Schizophrenia PORT Treatment Recommendations 7 used in study 1. The proportion of patients at each site who were receiving antipsychotic doses above the guideline-recommended range was included in monthly performance reports, created electronically by MH QUERI, and then fed back to opinion leaders at each translation site to use as part of the intervention.
Because the results of study 1 indicated that depot antipsychotic prescriptions were often not recorded in VistA and thus would not be available from the SCVAHCN Data Warehouse, the MH QUERI team conducted a manual chart review of CPRS progress notes to obtain this information. Each site provided a list of patients receiving depot antipsychotic medication at baseline, and chart abstractions were completed to determine antipsychotic doses of both oral and depot medications for these patients. Chart review was conducted using the same methods described in study 1 above. Daily antipsychotic doses were converted to CPZE as described in Owen et al 17 so that doses for patients receiving both oral and depot medications could be combined and compared with the recommended dose range for chlorpromazine (300-1,000 mg/day). 7 To determine the extent to which depot underrecording in VistA would affect the high-dose measure result derived from the Data Warehouse, we compared the measure results from the dataset, which combined chart review documentation of depot antipsychotic use and Data Warehouse prescription data for oral antipsychotics to the results obtained using the Data Warehouse data source alone.
Results
The total sample for this analysis consisted of 4,424 patients who met the baseline diagnostic criteria (mentioned above) at the eight participating facilities. Of these 4,424 patients, 11.9% (528 patients) were prescribed depot antipsychotic medication (either alone or with oral antipsychotics) at baseline according to combined data from the SCVAHCN Data Warehouse and chart review. Using the Data Warehouse dataset only (4,266 patients), 2.6% (113) of the total sample was identified as receiving depot medication. The extent of electronic recording of depot prescriptions varied considerably at the eight sites (range, 1%-45%).
Estimation of the number of patients prescribed high antipsychotic doses using the combination of both data sources showed that 15.1% (668 patients) were prescribed antipsychotic doses above the recommended range. In contrast, analysis of data available in the Data Warehouse showed that of 4,266 patients, 10.7% (455) were prescribed above-recommended doses. The prevalence of high dosing across the eight sites ranged from 4.8% to 21.1% when both chart review and Data Warehouse sources of information were combined and from 4.0% to 14.8% when only the Data Warehouse was used to estimate high dosing. The site's ranks on the high-dose measure were almost identical whether the Data Warehouse or combination method was used. The only discrepancy in ranks between the two approaches (combined data versus Data Warehouse only) was caused by the site that had the most dramatic underrecording of depot prescriptions, which was ranked one position lower with respect to extent of high-dose prescribing when Data Warehouse data were used to calculate the measure compared with its rank when both data sources were combined. These results suggest that, while the data derived from VistA and stored in the Data Warehouse can provide an approximate indication of guideline-concordant antipsychotic dosing and could be used to identify potential problems, the underrecording of depot antipsychotic use represents a substantial limitation at the present time.
Discussion and Implications
Our first study found that, for patients prescribed oral antipsychotics alone, the measure of the proportion of patients prescribed antipsychotic doses above the guideline-recommended range that was derived from electronically extracted VistA data agreed at an acceptable level with the same measure determined by manual review of progress notes and orders in the written EMR. However, substantial underrecording of prescriptions for depot antipsychotic agents limited the accuracy of VistA data-derived estimates of the proportion of patients prescribed any antipsychotic agent, the proportion of patients prescribed a depot agent, and the proportion of patients prescribed antipsychotic doses above the guideline-recommended range.
Our second study, which tested a quality improvement intervention to reduce antipsychotic doses that were above the guideline-recommended range, confirmed and extended these findings. By systematically identifying patients who were prescribed depot medication and abstracting data from their progress notes, we determined that the extent of underrecording of depot prescriptions in the VistA pharmacy files varied dramatically among the medical centers in our study. Moreover, this study determined that this limitation affects estimates of the proportion of patients receiving depot agents (2.6% compared with 11.9% observed using review of written EMR). Because patients receiving depot antipsychotics are more likely to be prescribed high antipsychotic doses, 35 this limitation also results in an underestimate of the performance measure screening approach for above-range antipsychotic doses (10.7% versus 15.1%). Thus, the automated data would not identify a substantial proportion of these patients. Finally, depot underrecording itself varied among the eight study sites, so that the above-range dose measure must be interpreted with caution when comparing results across sites. Naturally, the impact of this limitation on performance measurement and quality improvement is proportional to the prevalence of depot antipsychotic use in the population of interest as well as the extent of underrecording in a given facility or clinic.
Other possible explanations for disagreement between EMR and chart measures might be due to patients who received prescriptions from non-VA sources, inaccurate recordings of current medications in the narrative text, or changes in providers instructions without corresponding change in electronically entered prescriptions. In a VA study of patients with depression, 27 few subjects in the sample were found to be receiving prescriptions elsewhere. Other studies have also shown out-of-system use to be infrequent among VA psychiatric patients. 36 One implication of these studies is that electronic recording of depot antipsychotic prescriptions should be improved. For example, the provider order entry software available in the VA's EMR can be used to enter depot medication orders. If these orders are then recorded in the pharmacy software, as they were for some patients in our second study, they can be extracted from VistA or from the SCVAHCN Data Warehouse. Improving provider awareness of the importance of appropriate documentation for using this performance measure may help improve data quality as well. This improvement in data quality would not only benefit clinical performance monitoring and quality improvement efforts but also the ability of mental health providers, pharmacists, and clinical managers to track the use of long-acting injectable agents. While improved data recording is needed for accurate measurement of antipsychotic dosing, it also is important because specific data elements in the EMR can trigger reminders to the clinician at the point of care to comply with evidencebased practice guidelines. Such clinical reminder systems have been shown to be effective methods of increasing guideline compliance (see Cannon and Allen 37 for a recent example from a VA mental health clinic). Electronic recording of all medication doses, including those administered in the clinic setting, would have implications for treatment settings other than mental health clinics as well. For example, recording clinic administration of insulin, antibiotics, and other medications could be useful to providers, clinic managers, and researchers.
The use of data electronically extracted from the EMR to monitor and improve guideline implementation has several advantages. It has the potential to replace review of the written medical record, electronic or otherwise, for performance measurement and quality improvement projects because it is more efficient. The ability to electronically extract and analyze EMR data makes it possible to collect a 100% sample of the cases that meet the performance measure inclusion criteria, which increases the reliability of performance measurement compared with review of a relatively small sample of written medical records. While our research showed that electronically extracted data derived from VistA was incomplete, our second study demonstrated that these data can be combined with a targeted and brief chart review to quantify depot antipsychotic doses as part of a quality improvement effort.
While the studies presented herein suggest that data stored in the VHA's extensive administrative and clinical databases can be used to assess whether antipsychotic doses prescribed to patients with schizophrenia conform to evidence-based guidelines, the findings must be understood in the context of the limitations of this measure. Most importantly, prescription of moderate antipsychotic doses represents only one treatment recommendation of many for this complicated illness. Improving antipsychotic dosing alone, while it may benefit some patients, will not obviate the need for improvement in other areas of medication management as well as in psychosocial rehabilitation and other aspects of management.
Neither of these studies collected clinical data to confirm that within-range dosing relates to better outcomes. Further research will be needed to demonstrate that VistA-derived measures of adherence to the guideline are associated with outcomes and that increasing the use of within-range doses will result in improved patient outcomes. A limitation of this approach is that, while aggregate outcomes ratings have been shown to be lower for patients prescribed doses within the guideline-recommended range, 17 some patients may have adequate responses to doses outside the guideline-recommended range. 30 In a previous study, we found that 43% of patients prescribed doses above the moderate dose range were rated by expert clinicians' implicit reviews as receiving appropriate antipsychotic dose management. The quality indicator for antipsychotic dose within the guidelinerecommended range had 85% sensitivity for detecting inappropriate care as rated by the reviewers, but its specificity was only 72%. We suggested that a guideline-recommended dose indicator could serve as a screening tool for potentially inappropriate medication management, with further clinical review of cases who screened positive. 30 Because antipsychotic dosing practices vary significantly among VHA facilities and other settings, 5, 35, 38 this screening tool could identify facilities or clinics whose practices would benefit from further review. The power of this approach would be greatly enhanced if it could be combined with valid and reliable data on clinical and functional outcomes.
Conclusions
Taken together, the findings of our two studies suggest that data electronically extracted from VistA files can be used to estimate specific measures of quality of antipsychotic treatment, although caution must be exercised when interpreting the results. The findings also indicate the feasibility of combining data from electronic databases with targeted review of narrative-text notes in the EMR to monitor and perhaps improve the quality of one aspect of antipsychotic treatment. Our observations-that the majority of patients on depot agents receive doses above those recommended by evidence-based guidelines and that electronic recording of depot prescriptions was possible but usually incomplete-suggest that providers and facilities should improve recording so that automated data could be used to more accurately monitor and improve this important aspect of medication management for schizophrenia.
